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Abstract 
Background: The risk of complications in undisclosed vascular variability appears relatively 
likely. Therefore, it is important to assess the probability of encountering anatomical-topographic 
variability in the venous system of the upper limb.  The catalog of patterns of the upper limb 
venous system seems to be unlimited and should therefore be constantly updated. The aim of the 
study was to explore of venous system of upper extremity and  discuss some  problems that 
would be encountered with the formation of an arteriovenous fistula. 
Results: In 17 (85%) explored of upper limbs, the venous system shown a pattern similar to the 
reports already described. But in 3 of them (15%), the venous system showed a certain 
differences in relation to the accepted anatomical textbooks. Especially in one of them the 
anatomical variant of basilic and cephalic vein contrasted distinctly with the other veins. Based 
on the revealed anomalies, a statistical analysis of the probability of occurrence of any anatomical 
variant and the risk of complications associated with fistula creation was conducted. Even on 
such small group an assessed probability of anatomical variability of the upper limb venous 
system was statistically significant at p < 0.0244 (Odds Ratio - 0.0828; 95% CI: 0.0095 to 
0.7252).  
Conclusions: The probability of any anatomical-topographic variability in the venous system of 
the upper limb should be considered as a statistically significant. Only intense anatomical 
dissections would undoubtedly help to avoid some anatomical traps and then minimize some 
complications in the creation of arteriovenous fistulas. 
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INTRODUCTION 
Since the development of the first arteriovenous access, many reports have appeared, not 
always flattering it (1, 2, 3, 4, 5, 6). Particularly risky is an undisclosed variability of vascular 
system of the upper limb which could discourage surgeons from  a classic approach (2, 7, 9, 11).   
In many published reports, rates of arteriovenous fistula complications were assessed (7). 
Most of them included aneurysm, infection, terminal ischemia syndrome, thrombosis or venous 
hypertension (7, 8). It seems that all of this could have contributed to the collapse of an interest in 
the creation of arteriovenous fistulas (11).   So at the end of the 70s, other alternative vascular 
access approaches began to be used (1, 8, 9, 10). However, longer observations of the results 
revealed them as more dangerous with even more severe complications (1, 7, 8, 9, 10, 11).  
Many authors emphasized that complications associated with fistula formation started the 
first with technical problems, related to vascular topography (5, 11). The traditional anatomy 
texts offer little description of the upper limb veins and are particularly silent in regards to their 
variations. The number of patterns seems to be unlimited and therefore should be constant 
updating. Continuous updating and, more importantly, a permanent reminder of those already 
discovered would be particularly useful in vascular procedures, including arteriovenous fistulas 
(5, 12, 13).  Arteriovenous fistula is again becoming a popular vascular access procedure (12). 
There are many reasons, and one of them is an intensive anatomical work that broadens 
knowledge about the vascular system of the upper limb (4, 5, 6, 12, 13, 14, 15). Classic 
arteriovenous fistula still seems to be a good method associated with a lower rate of 
complications compared to other methods (7, 10).  That all have been resulted in a slow return to 
classic arteriovenous fistulas (7, 12).  
Despite of our modest anatomical material of the upper limbs, we would like to present 
some revealed variants of the venous system. In addition, some possible anatomical traps in the 
creation of an arteriovenous fistula were analyzed.  
 
MATERIALS AND METHODS 
The material was consisted of 20 preparations of the upper limb taken from 10 deceased 
(6 men and 4 women). The anatomical explorations were conducted at the Faculty of Normal and 
Clinical Anatomy of the Pomeranian Medical University in Szczecin. The cadavers preserved and 
stored in a solution of formalin, glycerin and ethyl alcohol. Among the cadavers were 6 males 
and 4 females. The registered age on the day of their death was 67–81 years. The body storage 
period was 10-20 years. The upper limbs   were without visible genetic deformities or previous 
surgery. Apart from typical sectional instruments such as scalpels, pincettes and raspators, a 
magnifying camera was also used, which was particularly useful in the exploration of small blood 
vessels. For clarity of photographic documentation, the dissected blood vessels have been 
colored. Then the dissected upper limbs were photographed for the scientific purposes and then 
allocated to for educational program.  
 
RESULTS 
The main intention of this exploration was to educate students. But during the preparation 
of the upper limbs, some variants of the venous system were discovered, which have not yet been 
described in anatomy textbooks. 
In 17 (85% of all) upper limbs the venous system shown a pattern similar to the reports 
already described (Fig. 1). But in 3 of them (15%), the venous system showed a certain 
dissimilarities in relation to the accepted anatomical textbooks. 
Especially in one of them the topography of the basilic and cephalic vein contrasted 
significantly with the others (Fig. 2). At the beginning the both veins ran along both sides of the 
forearm, but instead of climbing on the arm, they both approached the cubital fossa, where they 
connected to the deep venous system. The next unusual thing was the brachial vein.  Usually in 
the cubital fossa can be found two brachial veins, but unexpected there was only one. Only this 
one brachial vein was formed from the connection of the superficial and deep veins.  Which was 
finally confirmed by further exploration of the upper limb. To the surprise, the estimated 
probability of occurrence of anatomical variability of the venous system of the upper limb was 
statistically significant at p< 0,0244 (Odds Ratio - 0.0828; 95% CI: 0.0095 to 0.7252). In 
extrapolation analysis it can be stated that about 90% of fistulas would not have encountered any 
topographic diversity during surgery, but every tenth may already occur. This would mean that 
there may really be topographic difficulties with the venous system in creating an arteriovenous 
fistula. 
 
DISCUSSION 
The knowledge about anatomical variabilities of upper limb venous system is intensive 
updating but in clinical practice still encounters some limits (5, 6, 12, 13, 14, 16, 17, 18, 19).  
Anatomical exploration of human body is a challenge for both anatomists and clinicians. 
Especially for clinicians because undiscovered variations can cause many problems in their daily 
medical practice (2, 5, 7, 9, 10). 
In addition to updates, it should be reminded about already discovered patterns. It seems 
to be crucial for the successful treatment  (5, 12, 13). 
Although anatomy departments all over the world suffer from a body deficiency, intensive 
anatomical dissections have been conducting and undoubtedly contributed to restored priorities of 
arteriovenous fistula (6, 12, 15, 17). 
We did not expect that in our very small group of limbs we will encounter some 
anomalies of deep and superficial veins. Indeed, in 17 preparations of the upper limbs, the 
topography of venous vessels has an approach to the classic descriptions of textbooks. The basilic 
and cephalic vein runs up along both side of forearm. The basilic one comes into arm on the 
medial side of it, and in half of arm diving more proximally to join with one of two brachial veins 
near the axilla. But cephalic vein runs higher to join the axillar vein in the deltopectoral triangle. 
It can be supposed that in theses anatomical variations the creation of an arteriovenous fistula 
would not encounter any anatomical or topographic difficulties. But in three of them (15%) the 
topography of brachial, basilic and cephalic vein did not coincide with the descriptions of 
textbooks and literary reports. Especially in one it was completely different, which is the subject 
of this case report. Searching the literature data, a similar variant was found, which has already 
been described and classified as very rare (18). This prompted us to re-present this variant, but in 
the aspect of creating arteriovenous fistulas.  The accidental ligation of such an unpaired brachial 
vein would stop the outflow of blood and develop some complications such as oedema or even 
phlegmasia cerulea dolens. Therefore, we would like to remind of this and anticipate some 
problems in creating of fistula (7, 8, 18).   
Our variant could be described as the second case report. However, in our opinion, more 
important than report numbering is whether a particular case is really rare, as is supposed. The 
disclosure of a similar variety on our small anatomical material may indicate that this variant 
should not be considered very rare. Especially it is important in creation of arteriovenous fistula 
in the middle arm (MAF - Middle Arm Fistula). This method (MAF) is rapidly becoming a more 
common vascular access procedure, especially in so called difficult arteriovenous fistulas (16). 
This should remind surgeons to this topography pattern when they plan to form an arteriovenous 
fistula in the arm with basilic vein transposition (4, 12, 14, 15).  The presented variability seems 
particularly interesting in the context of possible complications after the creation of MAF (7, 8). 
The clinical report of Kaiser et al. confirms the possibility of occurrence of some complications 
with MAF creation in atypical junction to the basilic vein with the unpaired brachial vein. (19).    
 
CONCLUSIONS 
Because of the likelihood of variability in the venous system of the upper limb, examining 
it before surgery would avoid some difficulties and pitfalls. These preliminary results of the 
upper limb venous system require further investigations. 
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Figure 1. The photography shows the correct picture of the cephalic vein (1) and the basilic vein 
(2). 
 
Figure 2. The photograph shows the correct picture of the cephalic vein (1) and the basilic vein 
(2) and brachial vein (3). 
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